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AMENDMENTS TO THE CLAIMS 



This listing of the claims replaces all prior versions, and listings, of claims in the 



application: 




LISTING OF CLAIMS . 

1 . (Currently Amended) A channel processor adapted for aligning a respective first 

*er- concatenated data stream with a second hyper-concatenated data stream, 
eadrckta stream being conveyed within a respective parallel channel and having 
substantially equivalent bit and frame rates, the channel processor being connected 
to a respective channel for processing the respective first data stream, and 
comprising:^ 

a) a firamer adapted to detect incoming frames of the first data stream, and 

generate a local strobe signal indicative of a timing of the i ncoming frames-ef 

Ut9'T t3yp Cv ll v o *JL ll 5t irxnxrtr^i ti \~>tiiti , 

a memory for buffering ine^&in g bits of the respective-first data stream; 

an interface adapted to receive a master strobe signal from a selected adjacent 
channel processor; and 



b) 
c) 



d) an output timer adapted^to control a position of a read pointer for outgoing 
reading b its o - f the Feapeettve ^buffered fi rst data stream based on a selected 
one of the local and master strobe signals. 



(Currently Amended) A channel processor as claimed in claim 1, wherein the first 
and second hyper-concatenated data streams comprise an arbitrary mix of 
concatenated and non-concatenated Synchronous Optical Network (SONET) 
signals. 



(Original) A channel processor as claimed\in claim 1, wherein the parallel 
channels comprise any one or more of: ! 



a) 



a wavelength of a Wave Division Multiplexed (WDM) or a Den$e Wave 
Division Multiplexed (DWDM) optical communications system; and 



b) a communications channel of a wireless communications system 



(Original) A channel processor as claimed in claim 1, wherein the firamer 
comprises: j 
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a) a\detector circaiit adapted to generate a detection signal indicative of 
defection of a selected byte of each incoming frame of the respective first 
dataWeam; and 

\ 

b) a strobe circuit adapted to generate the local strobe signal with a 
predetermined timing relative to the detection signal. 

5. (Original) A criamiel processor as claimed in claim 4, wherein the detector circuit 
is adapted to detect one or more of Al and A2 bytes of incoming SONET' frames, 
and to generate the detection signal with a predetermined timing relative to 
reception of the Al byte. 

6. (Original) A channel processor as claimed in claim 1, wherein the memory is a 
First-In-First-Out (FIFO) buffer having a read pointer indicative of an address of 
an outgoing bit of the respective first data stream. 

7. (Original) A channel processor as claimed in claim 6, wherein a storage capacity 
of the memory is selected on^a basis of a maximum anticipated misalignment 
between the first and second d^ta^streams. 

8. (Original) A channel processor as claimed in claim 7, wherein the storage capacity 
of the memory is equivalent to at most about one-half of a data frame, 

9. (Original) A channel processor as claimed in claim 7, wherein the storage capacity 
of the memory is equivalent to a numberof bits received during a time interval of 
at most about 250 nano-seconds (nSec). 

10. (Original) A channel processor as claimed in claim 6, wherein the output timer 
comprises: 

a) a phase error detector adapted to detect a plfase error between the local strobe 
signal and the master strobe signal; and 

b) a pointer adjustment circuit adapted to adjust\the read pointer based on the 
detected phase error. 



-4- 

PAGE 6/20 * RCVD AT 12/512003 1:27:34 PM [Eastern Standard Time] * SVR:USPT0-EFXRMJ4 * DNIS:8729306 4 CSID:613 230 6706 * DURATION (mm-ss):04-52 




12/05/2003 14:27 FAX 613 230 <T06 OGILVY RENAULT ©007/020 



AMENDMENT UNDER 37 CFR § Mil 
Serial No. 09/552,593 



11. (Original) A channel processor as claimed in claim 6, wherein the output timer 
comprises a program-controlled circuit adapted to measure a phase error between 
the local strobe signal and the master strobe signal, and adjust the read pointer 
based on the measured phase error. 

12. (Original) A channel processor as claimed in claim 10, wherein the phase error 
detector comprises a counter adapted to count a number of clock pulses between 
the local strobe\^gnal and the master strobe signal. 

13. (Original) A channel processor as claimed in claim 10, further comprising an 
offset circuit adapted to apply a predetermined offset to the read pointer. 




\ 



14. (Original) A channel processor as claimed in claim 13, wherein the predetermined 
offset is selected to compensate for a propagation delay of the master strobe signal. 

15. (Original) A channel processor as claimed in claim 10, wherein the output timer 
farther comprises a switch circuit adapted to supply a selected one of the local 
. strobe signal and the master strobe^signal to an input of the phase error detector, 

such that the phase error detector can be selectively controlled to detect one of: a 
phase error between the local strobe signal and the master strobe signal; and a 
phase error between the local strobe signal at first and second inputs. 



16. (Currently Amended) A channel processor as claimed in claim 1, wherein the 
interface comprises first and second input circuits adapted to receive a master 
strobe signal from a respective one of fee-first and second adjacent channel 
processors. 

17. (Original) A channel processor as claimed in claim 16, further comprising a 
direction selector circuit adapted to couple a selected one of the first and second 
input circuit to the output timer, such that a master strobe\ignal propagated from a 
direction of the selected adjacent channel processor can be used by the output 
timer. 
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18. (Original) A channel processor as claimed in claim 16, wherein the interface 
further comprises first and second output circuits adapted to send a selected one of 
the local sprobe signal and the master strobe signal to a respective one of the first 




and secondVdjacent channel processors. 



19, (Original) A system for processing a plurality of data streams, each, data stream 
being conveyeoSAvithin a respective parallel channel of a communications netwoik 
and at least twoV>f the data streams being hyper-concatenated data streams, the 
system comprising a plurality of parallel channel processors, each channel 
processor comprising: 

a) a framer adapted to generate a local strobe signal indicative of a timing of 
incoming frames of a respective data stream; 

b) a memory for buffeting incoming bits of a respective data stream; 

c) an interface adapted toyreceive a master strobe signal from a selected adjacent 
channel processor, and 

d) an output timer adapted to control a position of a read pointer for outgoing 
bits of the respective data\stream based on a selected one of the local and 
master strobe signals. 

20. (Original) A system as claimed in^claim 19, further comprising a control unit 
adapted to: 

a) designate a master channel processor to operate in a free-running mode in 
which the timing of outgoing bits of a respective master hyper-concatenated 
data stream is based on the respective jocal strobe signal; and 

b) designate a slave channel processor to operate in a slave mode in which the 
timing of outgoing bits of a respective sl^ve hyper-concatenated data stream 
is synchronized to that of the master data\stream based on a master strobe 
signal originating from the master channel processor. 



-6- 



PAGE 8/20 * RCVD AT 12/512003 1:27:34 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1!4 * DNIS:872»306 * CSID:613 230 6706 * DURATION (mm-ss):04-52 



12/05/2003 14:27 FAX 613 230 <T7T)6 OGILVY RENAULT IglOOl 



AMENDMENT UNDER 37 CFR § 1.111 
Serial No. 09/552,593 

21. (Original) A system as claimed in claim 19, wherein each channel processor is 
further adapted to selectively propagate a strobe signal received from one adjacent 
channel processonto an opposite adjacent channel processor. 

22. (Currently Afnendem A system as claimed in claim wherein the control unit 
is further adapted to control a set of two or more adjacent slave channel processors 
to successively propagate a strobe signal originating from the master channel 
processor to each one of the set of adjacent slave channel processors, whereby the 
timing of outgoing bits of each respective slave data stream is synchronized with 
that of the master data strc 



23. (Currently Amended) A system as claimed in claim 204-9, wherein each of the 
master and slave data streams comprise concatenated Synchronous Optical 
Network (SONET) signals. 

24. (Original) A system as claimed in claim 19, wherein the parallel channels 
comprise any one or more of: \^ 

a) a wavelength of a, Wave Division Multiplex (WDM) or a Dense Wave 
Division Multiplex (DWDM) optical communications system; and 




r\l< 



b) a communications channel of a wireless communications system. 

25. (Original) A system as claimed in claim l^wherein the framer comprises: 

a) a detector circuit adapted to generate a detection signal indicative of 
detection of a first byte of each incoming\frame of the respective data stream; 
and 

b) a strobe circuit adapted to generate trie local strobe signal with a 
predetermined timing relative to the detection signal. 

26. (Original) A system as claimed in claim 25, wherein the detector circuit is adapted 
to detect one or more of Al and A2 bytes of incoming SONET frames, and to 
generate the detection signal at a timing of reception of the At byte. 
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27. (Original A system as claimed in claim 19, wherein the memory is a 
First-In-First-Out (FIFO) buffer having a read pointer indicative of an address of a 
successive outgoing bit of the respective data stream* 

28. (Original) A sVstem as claimed in claim 27, wherein a storage capacity of the 
memory is selectM on a basis of a maximum anticipated misalignment between 
data streams received by the signal processor. 

29. (Original) A system as claimed in claim 28* wherein the storage capacity of the 
memory is equivalent toW most about one-half of a data frame. 

30. (Original) A system as claimed in claim 28, wherein the storage capacity of the 
memory is equivalent to a number of bits received during a time interval of at most 
about 250 nano-seconds (nSec>. 

3 1 . (Original) A system as claimed inVlaim 27, wherein the output timer comprises: 

a) a phase error detector adapted to detect a phase error between the local strobe 
signal and the received strobe signal; and 

b) a pointer adjustment circuit adapted to apply a first offset to the read pointer 
based on the detected phase error. 

32. (Original) A system as claimed in claim 3\, wherein the phase error detector 
comprises a counter adapted to count a number^of clock pulses between the local 
strobe signal and reception of the master strobe signal. 

33. (Original) A system as claimed in claim 31, wherein the output timer further 
comprises an offset circuit adapted to apply a predetermined offset to the read 
pointer. 

34. (Original) A system as claimed in claim 33, wherein the Redetermined offset is 
selected to compensate a propagation delay of the master strobe signal. 
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35, (Original) A system as claimed in claim 31, wherein the output timer further 
comprisesVa switch circuit adapted to supply a selected one of the local strobe 
signal and tiie master strobe signal to an input of the phase error detector, such that 
the phase error detector can be selectively controlled to detect either: a phase error 
between the l6cal strobe signal and the received strobe signal; or a phase error 
between the local strobe signal and itself. 

36, (Original) A systein as claimed in claim 19, wherein the interface comprises first 
and second input circuits adapted to receive a master strobe signal from a 
respective one of the first and second adjacent channel processors. 

37, (Original) A system as claimed in claim 36, further comprising a direction selector 
circuit adapted to couple a\selected one of the first and second input circuit to the 
output timer, such that a master strobe signal propagated from a direction of the 
selected adjacent channel proc^sor can be used by the output timer. 

38, (Original) A system as claimed in claim 36, wherein the interface further 
comprises first and second oulputXcircuits adapted to send a selected one of the 
local strobe signal and the master strpbe signal to a respective one of the first and 
second adjacent channel processors. 

39, (Original) A method of processing two or more hyper-concatenated data streams, 
each data stream being conveyed within respective adjacent parallel channels of a 
communications network, the method comprising steps of: 



a) designating a one of the hyper-concatenated data streams as a master data 
stream; \ 

b) designating all others of the hyper-concatenated data streams as slaves to the 
master; \^ 

c) at a channel processor for the master data stream, generating a master strobe 
signal; \ 
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d) propagating the master strobe signal to respective channel processors of each 
one of the slave data streams; and 

e) at the respective channel processor for each slave data stream, adjusting a 
respective reaApointer for outgoing bits of the respective data stream, using a 
local strobe signal and the master strobe signal, 

40. (Original) A method a^s claimed in claim 39, wherein the step of propagating the 
master strobe signal comprises a step of passing the master strobe signal from the 
master channel processor to an adjacent slave channel processor. 

41. (Original) A method as claimed in claim 40, wherein the step of propagating the 
master strobe signal further comprises a step of passing the master strobe signal to 
each successive adjacent slavey channel processor in a direction away from the 
master channel processor. 

42. (Original) A method as claimed in claim 39, wherein each of the hyper- 
concatenated data , streams comprise x concatenated Synchronous Optical Network 
(SONET) signals. 

43. (Original) A method as claimed in claim 39, wherein the step of generating the 
master strobe signal comprises the steps of: 

a) generating a detection signal indicative of detection of a first bit of each 
incoming frame of the respective master data stream; and 

b) generating the master strobe signal with a predetermined timing relative to 



the detection signal. 

44. (Original) A method as claimed in claim 43, ^wherein the step of generating a 
detection signal comprises the steps of detecting o^e or more of Al and A2 bytes 
of incoming frames; and generating the detection \{gnal with a predetermined 
timing relative to a first bit of the Al byte. 



/ 
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45. (Original) A method as claimed in claim 39, wherein the step of adjusting a read 
pointer for outgoing bits of the respective slave data stream comprises the steps of : 

a) detecting a plaase error between a local strobe signal and the master strobe 
signal; and 

b) adjusting the re^d pointer based on the detected phase error. 

46. (Original) A method as claimed in claim 45, wherein the local strobe signal is 
generated by; 

a) generating a detfectuki signal indicative of detection of a first bit of each 
incoming frame of the Respective slave data stream; and 

/ b) generating the local strobe signal at a predetermined timing relative to the 

detection signal. 

47. (Original) A method as claimed in claim 46, wherein the step of generating a 
detection signal comprises the steps^of detecting one or more of Al and A2 bytes 
of incoming frames of the slave data stream; and generating the detection signal 
with a predetermined timing relative to a first bit of the Al byte. 

48. (Original) A method as claimed in claim 45, wherein the step of detecting a phase 
error comprises a step of counting a number of clock pulses between the local 
strobe signal and reception of the master strobe signal. 

49. (Original) A method as claimed in claim 45, wherein the step of adjusting the read 
pointer for outgoing bits of the respective slave data stream further comprises a 
step of applying a predetermined offset to the re^pointer. 

50. (Original) A method as claimed in claim 49, wherein the predetermined offset is 
selected to compensate a propagation delay of the master strobe signal. 

51. (Original) A method as claimed in claim 45, wherein the step of adjusting the read 
pointer of outgoing bits of the respective slave data stream further comprises a step 
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of supplying a selected We of the locj&l strobe signal and the master strobe signal to 
an input of a phase erro\ detector, sich that the step of detecting a phase error is 
selectively controlled to cbmprise a [step of either one of: detecting a phase error 
between the local strobe signal and the master strobe signal; and detecting a phase 
error between the local strobe^ signal and itself. 

52. (Original) A method of transporting a high-bandwidth signal comprising M 
hyper-concatenated data streamsXacross a network between a source node and a 
destination node, the method comprises the steps of: 

a) providing an end-to-end path ^etween the source node and the destination 
node, the end-to-end path comprising at least M parallel channels; 

b) launching each data stream from tlie source node toward the destination node 
through respective ones of the channels; 

c) aligning each of the data streams at a downstream end of each hop toward the 
destination node; and 

d) reassembling the high-bandwidth signal at tfie destination node. 
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